Fluorescence Assay
. Layers of the assay device with dimensions labeled. The values are all listed in mm.
The half of layers 5-9, which is constantly, tape, is the assay side of the device, and the other side (which alternates between paper and tape) is the battery side of the device.
S4
Figure S1 Continued. Layers of the assay device with dimensions labeled. The values are all listed in mm. The half of layers 5-9, which is constantly, tape, is the assay side of the device, and the other side (which alternates between paper and tape) is the battery side of the device.
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Characterization of the Battery
Measuring current and potential of the battery To measure the current and potential of this battery, the device was built as described above, without including layer 3, the LED, or the piece of straw. Alligator clips were used to attached the pieces of copper tape to a multimeter, which was used to monitor either current or potential. The battery was run with 80 µL deionized water. Table S1 . Data Measuring LED output over time The LED output over time was measured using the same fluorescence device described above, with a few small changes. Layers 1 and 2 were extended the whole length of the device, and a small hole (1.5 mm diameter) centered over the straw. A variable photoresistor had a small ring of tape placed on the edge of it, and it was centered and taped down onto the hole over the assay region. The battery was started with 80 µL deionized water and the resistance was measured over time. 
Fluorescein calibration curve
Making buffer 1 L pH 7.6 sodium phosphate buffer was made by dissolving 1.79 g (13 mmol) monobasic sodium phosphate monohydrate and 12.35 g (87 mmol) dibasic sodium phosphate anhydrous in deionized water. The pH of this solution was found to be 7.61.
Making fluorescein solutions 11.6 mg (0.035 mmol) fluorescein free acid was dissolved in 500 mL of the buffer solution, giving a 69.8 µM stock solution. The stock solution was serially diluted with the buffer solution to give the tested concentrations: 5.93 µM, 5.00 µM, 4.00 µM, 3.00 µM, 2.00 µM, 1.00 µM, 0.50 µM and 0.25 µM fluorescein in sodium phosphate buffer.
Cell phone case design The cell phone case ( Figure S2 ) was designed to place the assay at the nearest focal point of the camera while blocking out all external light. The case was purchased commercially, and a black polyethylene tube (cut to 2") was glued onto the case over the cutout for the camera. Two caps were designed for used on the end of the tube. One contained a filter (Kodak Wratten 2 No. 12) to remove excess LED light from the picture ( Figure S3) ; the second cap was used to keep the focal length the same for pictures with and without the filter. shows that the filter used is able to block out most of the background LED light, while allowing through most of the emission light. The blue data is the LED emission, the green data is the fluorescein emission, and the black line is the transmission through the filter.
Making the calibration curve with fluorescein solutions
To run an assay, 80 µL deionized water is spotted on the battery side of the device, and 70 µL of the sample is spotted in the assay region. The device was then connected to the case without a filter, and after 16-17 min a picture was taken, the case was then switched to containing a filter and a second picture was taken. This as repeated 3-4 times for each concentration of fluorescein solution tested. Figure S4 . Graph showing the relative improvement in reproducibility for measuring fluorescein from the implementation of the various features of the device. The blue data is from devices imaged with a cell phone camera only, with no case, filter, or alignment circles used. The black data is from devices imaged using a cell phone camera as described above. 
Assay for β-D-galactosidase
Synthesis of the assay reagent
General Experimental Procedures
All reactions that required anhydrous conditions were performed in flame-dried glassware under a positive pressure of argon. Air-and moisture-sensitive liquids were transferred by syringe or stainless steel cannula. Organic solutions were concentrated by rotary evaporation (25-40 mmHg) at ambient temperature, unless otherwise noted. Thin layer chromatography was carried out on Dynamic Adsorbants silica gel TLC (20Å~20 cm w/h, F-254, 250 μm). Instrumentation Proton nuclear magnetic resonance ( 1 H-NMR) spectra and carbon nuclear magnetic resonance spectra ( 13 C-NMR) were recorded using a Bruker CDPX-300 (300 MHz) or AV-360 (360 MHz) at 25 °C. Proton chemical shifts are expressed in parts per million (ppm, δ scale) and are referenced to methanol (CD 3 -6-(4-((2S,3R,4S,5R,6R)-3,4 ,5-trihydroxy-6-(hydroxymethyl)tetrahydro-2H-pyran-2-yloxy)benzyloxy)-3H-xanthen-9-yl)benzoic acid (1): Compound 5 was dissolved in dry methanol (950 µL) and tetrahydrofuran (380 µL), and the solution was stirred at room temperature. To the stirring solution was added a solution of LiOHH 2 O in deionized water (6 mg, 0.14 mmol, 180 L). The reaction mixture was stirred at room temperature for 4 h and an additional portion of LiOHH 2 O in deionized water (6 mg, 0.14 mmol, 180 L) was added. After 17 h, the mixture was diluted with water and carefully acidified using Dowex® C-211 H + exchange resin (final pH = 5). The resin was removed by filtration, and the filtrate was concentrated under reduced pressure, yielding a yellow residue. Running an assay A stock solution of 1 was made in phosphate buffer (200 mM, pH 7.6) and used for all β-Dgalactosidase assays. Added to 900 µL of the stock solution was 100 µL of β-D-galactosidase in 200 mM phosphate buffer, pH 7.6. The solution was mixed for 30 minutes before 75 µL of the sample was added to the sample holder of the device. After 15 minutes of mixing, 90µL of deionized water was added to the battery portion of the device to turn on the LED. After the sample was added to the device, the device was connected to the case, containing the filter, and the sample was imaged using an iPhone 4S. The images were analyzed using Adobe Photoshop, measuring the median green value for each sample using the histogram function. 
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